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PLASTIC BOTTLE ROTATION RESTRAINT 
FOR CAPPING MACHINE 

This application claims bene?t of USC provisional 
appln. No. 60/025,011, ?led Aug. 21, 1996. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to improvements in bottle 

capping machines or bottle ?lling and capping machines to 
improve the efficiency and reliability of handling plastic 
bottles Which have become a very common container for 
beverages and, to some extent, other liquids. More 
particularly, the invention relates to improvements particu 
larly suited for plastic bottles With pre-threaded screW caps 
and With a three dimensional bottom surface of, What might 
be termed, a radially symmetric ?oWer-shape. This common 
and nearly universal shape for plastic bottles Will be referred 
to herein as a petaloid shape, or simply petaloid. 

In processing these screW cap threaded petaloid contain 
ers through a knoWn type of ?lling and/or capping machine 
(such as shoWn, for example, in US. Pat. No. 4,295,320 or 
US. Pat. No. 4,658,565), it has been found to be necessary 
to prevent the rotating capping head that applies the screW 
cap from also rapidly rotating the bottle; such rotation of the 
bottle can have a very deleterious effect on the operation of 
the machine as the bottles pass through at a high rate of 
speed, often 100 bottles per minute or more. Various expe 
dients have been employed to prevent rotation of the bottle 
as the screW cap is rotated on the threaded bottle neck and 
?rmly seated With a desired torque. A very common expe 
dient has been to provide knife elements or pin elements 
Which penetrate the upper portion of the plastic bottle, as at 
the peripheral lip immediately beloW the cap position. While 
the reliability of such a technique is less than desirable and 
has the disadvantage that it inevitably leaves a mark on the 
bottle, it has been accepted in the industry. The main 
draWing of prior art US. Pat. No. 4,295,320 is reproduced 
herein as FIG. 7 and the disclosure of US. Pat. No. 
4,658,565 is in relevant part incorporated by reference. 

SUMMARY OF THE INVENTION 

According to the present invention, a rotation restraint for 
screW cap, petaloid shape bottles is provided Which over 
comes the above-mentioned draWbacks and other disadvan 
tages of the prior devices by utiliZing the non-?at, petaloid 
bottom shape of the noW popular plastic bottle as a means of 
providing suf?cient engagement betWeen the table on Which 
the bottle rests in the capping machine and the bottle itself 
to prevent signi?cant rotation of the bottle by the rotating 
capping head While the capping head screWs the cap on the 
bottle and seats the cap With a predetermined torque, gen 
erally determined by a slip clutch in the capping head. 
Contrary to What might be expected, the petaloid conform 
ing gripping means utiliZed according to the present inven 
tion does not signi?cantly interfere With entry of the bottles 
onto the capping machine table nor With their exit therefrom. 

Although it has been knoWn to provide a recess in the 
table of a capping machine to receive the base of a bottle (as 
in US. Pat. No. 3,831,344) such arrangements Were neither 
intended to or capable of restraining the bottle against 
rotation as a screW cap Was applied. 

It is an object of the present invention to provide an 
apparatus and method for restraining plastic bottles having 
a petaloid shape in a capping machine of conventional 
con?guration Which eliminates the necessity for penetration 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

2 
of the bottle by knives or pins, but rather by gripping the 
bottom surface of the bottle With a petaloid-matching con 
?guration of ?ngers that accommodate the entry and exit of 
the bottle from the station at Which the gripping mechanism 
is located. 

It is another object of the present invention to provide an 
improvement for capping machines adapted for capping 
plastic bottles of petaloid shape With screW caps applied by 
rotating capping heads to provide restraint for rotation of the 
bottle Without any intrusive knives or pins employed for 
grasping the bottle and employing instead suitable engage 
ment means for the petaloid bottom of the bottle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present invention Will 
be readily apparent to those skilled in the art from consid 
eration of the folloWing detailed description taken in con 
junction With the appended draWings in Which: 

FIG. 1 is a perspective, partially schematic, vieW of 
plastic bottle rotation restraint apparatus according to the 
invention together With a portion of a typical capping 
machine environment With Which it interacts; 

FIG. 2 is a perspective vieW of an embodiment of the 
invention With tWelve petaloid-gripping nests similar to FIG. 
1; 

FIG. 3 shoWs a nest structure for an alternative embodi 
ment of the invention having upstanding petaloid gripping 
?ngers unitary With the machine table surface and extending 
above it; 

FIG. 4 shoWs a nest structure for another alternative 
embodiment of the invention utiliZing upstanding ?ngers in 
the form of spring-loaded, depressible buttons; 

FIG. 5 is a top plan vieW of a rotating loWer receiver 
having eight positions; 

FIG. 6 is a top plan vieW of a rotating plate having eight 
petaloid-gripping nests, and; 

FIG. 7 shoWs a capping machine and associated convey 
ors of the prior art as an example of apparatus adaptable to 
incorporate the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 1 and FIG. 7 (illustrating prior art) it 
Will be noted that bottle capping machine environment is 
shoWn representing a typical bottling machine employed for 
capping (or ?lling and capping) petaloid plastic bottles. 
HoWever, knife apparatus for engaging the cap ring on the 
neck of the bottle to prevent rotation (as in US. Pat. No. 
4,658,565) is not shoWn. Such previously knoWn apparatus 
should in any event be disabled or removed from the 
apparatus in order to employ Applicants’ invention. 
The advantages of removing or disabling the apparatus 

employing bottle-piercing knives Which catch and engage 
the bottle under the neck ring can better be understood by a 
brief description of such apparatus and its function. 
A substantial amount of doWnWard pressure on the top of 

the bottle, e.g. 20—50 pounds, is necessary to force the 
underneath side of the bottle neck ring into the pins or knives 
to prevent rotation of the bottle. This doWnWard force must 
be induced through the closure threads to the bottle threads, 
and this method has tWo detrimental effects. First, the 
friction resulting from the thread to thread contact creates a 
variance in the application torque. The application torque 
being the summation of the sealing friction and thread 
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friction. Secondly, the knives can create a sharp burr on the 
edge of the neck ring because of their necessary indentation 
in the plastic. If the knife edges are not in excellent 
condition, they Will peel the plastic from underneath the 
neck ring Which results in the accumulation of undesirable 
shavings around the area of the capping operation. Often the 
knife edges Will produce a sharp bur under the neck ring 
Which can cause injury to the consumer of the product When 
the closure is removed. Even a slight injury Which breaks the 
skin of the consumer is of potential concern. 
As Will be seen from the folloWing description, the 

rotation restraint system of the present invention eliminates 
the above disadvantages and is simple and usable on virtu 
ally all plastic bottles Which have petaloid bases, Whether 
they have ?ve petals or lobes as is most common or a greater 
or lesser number. As seen in FIGS. 1 and 2, a major feature 
of the invention is the provision of a plurality of sets of 
?ngers in a petaloid con?guration, and Which, in the appa 
ratus of FIG. 1, are arranged in a nest residing beloW the 
primary surface of table 21 and con?gured to accept the 
bottom of the particular siZe and shape of petaloid bottle 
being processed. SiZes may range from less than a quart to 
more than tWo quarts. 

It should be noted that as to most of the elements and parts 
of a capping machine (excluding the previous form of bottle 
anti-rotation device) their function and, in most cases, their 
structure Will not be changed. Elements retaining their usual 
function include rotating center unit 30, upper stationary 
guide 50, loWer stationary guide 70, upper rotating receiver 
13, and mid-level rotating receiver 15. It Will be appreciated 
that the particular con?guration of these elements Will 
change if, and When, there is any signi?cant change in the 
siZe or shape of the bottle being processed. When the bottle 
rotation restraint apparatus and method of the invention is 
employed, slight variations in the rotating receivers 13, 15, 
and 17 may be made to achieve optimum performance; for 
example, upper rotatable receiver 13 needs to properly 
receive a bottle before it drops into nest 25 and also aid in 
positioning the bottle after it becomes aligned rotationally 
With ?ngers 23 and drops into nest 25. In FIG. 1 of the 
application, in order to better shoW important features of the 
invention, apparatus required to transport bottles to and 
convey bottles aWay from table 21 has been omitted. Also 
much of the capping and/or ?lling structure and the cap 
supply means has been omitted. Typical apparatus corre 
sponding to that omitted from FIG. 1 of the application is 
shoWn in FIG. 7 (reproduced from US. Pat. No. 4,295,320 
and described and explained therein). 

Although capping machines are knoWn in Which the table, 
such as table 21, turns in a counterclockWise direction, table 
21 in FIG. 1 and the other rotating elements moving there 
With turn in a clockWise or leftWard direction as indicated by 
arroW 31. 

Each bottle, such as bottle 27, is ?rst positioned by a star 
Wheel or other conveyor mechanism and received in recess 
41 of rotating receiver 17 and is guided and maintained in 
vertical position by recesses 43 and 45. Since it is not 
assured that the petaloid lobes on the bottom of the bottle do 
not align With the ?ngers 23, this may occur and the bottle 
Will in that case be supported above the nest 25 by ?ngers 
23. HoWever, as long as the bottle is positioned coaxially 
With nest 25 and retained as by recesses 41, 43, and 45 
vertically and coaxially aligned With the axis of the capping 
head, it is not required that the bottle 27 be seated in nest 25 
until the bottle cap is rotated nearly to its ?nal position. 

In FIG. 1 bottle 29 is shoWn at or near the exit position 
from table 21 and cap 51 Would be seated on bottle 29 With 
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4 
a torque determined by the slip clutch of a capping head, the 
position of Which is shoWn in dashed lines at 53. At this 
time, bottle 29 is seated in nest 25 With ?ngers 23 inserted 
betWeen the petaloid lobes of bottle 29. Due to the normal 
force doWnWard on bottle 29, the engagement of bottle 29 by 
?ngers 23 is more than suf?ciently ?rm to resist any torque 
applied to the bottle through cap 51 thereby assuring that 
bottle 29 does not rotate under the in?uence of the rotating 
capping head, Which rotation could cause an incomplete seal 
of the cap 51 on bottle 29 due to inadequate torque being 
applied. 
From the foregoing description it Will be apparent that 

even if bottle 29 should have been oriented to remain atop 
?ngers 23, once cap 51 Was rotated by the capping head and, 
particularly once it began to seat on bottle 29, a feW degrees 
of rotation of bottle 29 Would cause the petaloid lobes of the 
bottom of the bottle to fall betWeen ?ngers 23 and cause the 
bottle to become seated in nest 25 restrained from further 
rotation by the capping head. 
As Will be seen from FIG. 1 and from FIG. 7, bottles exit 

from the capping machine by virtue of an exit star Wheel or 
other means receiving the bottles from the rotating table, 
such as table 21, and delivering them to a conveyor, in a 
manner Which is generally the reverse of their mode of entry 
(eg by an entry star Wheel operation Which delivers from 
conveyor to rotating table). In the apparatus of the present 
invention as shoWn in FIGS. 1 and 2 the bottles must be 
raised out of the nest 25 only on exit from the capping 
machine. While some mechanism could be provided such as 
a plunger rising from the center of the nest to lift the bottle, 
it has been found unnecessary in the ordinary case to provide 
any mechanism other than the normally present star Wheel to 
effectuate the exit of the bottle by moving it off of the table 
21; in the course of exiting it is raised suf?ciently to clear the 
Walls of nest 25 and the ?ngers 23. The ease With Which the 
bottles are removed Without complicated lifting mechanisms 
is believed due to the rounded or bulbous shape of the petals 
on the petaloid bottom of the bottle serving to ramp the 
bottle out of the nest 25. 

To aid in understanding the manner in Which the improve 
ment according to the present invention is incorporated into 
a conventional capping or ?lling and capping machine, one 
may refer to FIG. 7 shoWing a prior art machine and the 
folloWing brief description of its operation and structure. 
The capping machine of FIG. 7 comprises a rotating turret 
1 moving With rotating bottle table 2. One or more receivers 
2a (sometimes referred to as star Wheels) are located above 
table 2 and rotate With table 2 to provide lateral support for 
the upper portions of the bottles as they move in a circular 
path under the in?uence of the rotary bottle table 2. Guide 
rails (not shoWn) may serve to hold the bottles in the pockets 
of the rotating receivers 2a. 

Bottles 8, in this case having been pre?lled With liquid 
product, are supplied to the rotary table 2 by a conventional 
infeed 3 typically in the form of a Worm infeed, together 
With a star Wheel transfer 4. As each bottle 8 enters the rotary 
table 2, an internally threaded plastic cap is loosely depos 
ited on the neck of the bottle by conventional cap feeding 
mechanism 5. Caps 9 are successively engaged by rotating 
applicating heads 10 and apply to the threaded neck of the 
bottle 8 as the bottles are moved around the periphery of the 
rotary table 2. The capped bottles are removed from the 
rotary table 2 by conventional star Wheel 6 and deposited on 
a moving conveyor 7 Which conveys them to further pack 
aging apparatus. 

It Will be noted that the apparatus of FIG. 7 representative 
of prior art has no means for restraining bottles 8 from 
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rotation under the in?uence of applicating heads 10. The 
improvement provided by Applicant’s invention performs 
this function by providing a table surface of the form of table 
21 in FIGS. 1 and 2, for example, in place of the ?at table 
surface 2 shoWn in FIG. 7 typical of the prior art. 

While one could alter the shape of the nest 25 and/or the 
?ngers 23 in the exit direction for the bottle 29 (even 
omitting one or tWo ?ngers) so that the bottle Would lift 
more gradually out of the nest 25 under the action of an exit 
star Wheel, it has been found unnecessary to do so With 
petaloid bottles of ordinary shape. If it Were necessary to 
Work With petaloid bottles of unusual shape, or if the normal 
petaloid shape Was changed at some future time, then 
providing some such ramp con?guration for the nest 25 
and/or ?ngers 23 on the exit side might prove to be desirable. 
Also some lifting mechanism such as a plunger rising from 
the bottom of the Well could then be employed (it may be 
noted that US. Pat. No. 3,831,344, issued Aug. 27, 1974 to 
David J. Oger disclosed such a plunger or pedestal). 

As Will be seen, particularly in FIG. 1, an arrangement of 
the ?ngers 23 Within Wells 25 has the ?nger 23 nearest the 
center of table 21 radially aligned With the table. Since there 
are an odd number of ?ngers, the tWo ?ngers most distant 
from the center of the table are equally spaced on either side 
of a radius of the table passing through the radially aligned 
?nger opposite thereto. While this orientation is believed to 
be desirable in most instances, other orientations of the 
?ngers (as shoWn in FIG. 6) could be employed, and in some 
cases might have advantages over the orientation shoWn in 
FIG. 1. 

In FIG. 3 an alternative form of nest and ?nger arrange 
ment is shoWn. Only one segment of the structure of the 
table 321 is shoWn and it Would be understood that the other 
segments Would be identical. In FIG. 3 the ?ngers 323 are 
raised above the surface of table 321 and together With 
recess 341 form a nest 325 Which is functionally very similar 
to the combination of nest 25 and ?ngers 23 in FIG. 1. In 
operation the ?ngers 323 and nest 325 arrangement of FIG. 
3 Would function someWhat differently than the arrangement 
previously described With respect to FIG. 1. In particular 
upon entering the capping machine bottle 27 Would be lifted 
by ?ngers 323 bearing against the bulbous petals on the 
petaloid bottom of the bottle 27 before dropping doWn to the 
main level of table 321. As previously explained With 
reference to the apparatus of FIG. 1, the rotationally sym 
metrical shape and orientation of the ?ngers 323 could be 
modi?ed to provide more ramping action of the bottle 27 
entering the nest 325, but the symmetrical arrangement 
disclosed in FIG. 3 Would be expected to provide quite 
satisfactory operation in ordinary circumstances. 

In some circumstances, the facility With Which bottles 
entered and left the nest 325 as illustrated in FIG. 3 may be 
improved by the arrangement of FIG. 4 shoWing resiliently 
mounted button-like ?ngers 423, one of Which is shoWn in 
an exploded partially schematic vieW disclosing the resilient 
mounting therefor. 

Each of the button-like ?ngers 423 is mounted in a cavity 
453 in the surface of table 421. A spring 455 shoWn 
schematically urges the ?nger 423 upWard and suitable 
means is provided (not shoWn) to act as a stop for upWard 
movement of ?nger 423. 

It Will be understood that the ?ngers 423 and nest 425 of 
FIG. 4 provide a re?nement Wherein the lightly spring 
loaded ?ngers 423 Will tend to be depressed by the bottom 
of a bottle 27 thereby alloWing the bottle to enter the nest 
425 While being lifted only slightly, if at all. Once the bottle 
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6 
27 is located against the recess 441 of guide 417, ?ngers 423 
raise under the in?uence of springs 455 and thereupon 
function in a manner similar to ?ngers 323 of FIG. 3. While 
?ngers 423 Would be relatively easily individually 
depressed, all ?ve ?ngers together Would adequately resist 
depression under the in?uence of rotational torque on the 
bottle 29. 

FIGS. 5 and 6 shoW apparatus for an eight station embodi 
ment of the apparatus of the invention similar to the appa 
ratus shoWn in FIG. 1. In FIG. 5, a rotating receiver 517 is 
shoWn having eight equally-spaced recesses 541 around the 
periphery thereof. The recesses 541 perform essentially the 
same function as the recesses 41 as described in reference to 
FIG. 1 and FIG. 2. Rotating receiver 517 is mounted in the 
capping machine by bolts or other suitable means cooper 
ating With keyhole shaped mounting holes 561 or mounting 
holes 563. 

FIG. 6 shoWs an eight station table 521 having eight 
equally spaced nests 525 provided With ?ngers 523 for 
gripping a bottle such as bottle 27. The function of the 
apparatus of FIG. 6, namely table 521, nests 525, and ?ngers 
523, essentially correspond to the functions of table 21, nests 
25, and ?ngers 23, all described With respect to FIG. 1. 
Suitable means such as mounting holes 565 are provided for 
securing table 521, Which for convenience is formed in tWo 
sections, into the capping machine or ?lling and capping 
machine apparatus. 

It should be noted that features or characteristics of any of 
the embodiments of FIGS. 1, 2, 3, 4, 5, or 6 may be 
combined With or substituted for those of other embodi 
ments as may be found to be desirable. While the capping 
machine discussed as being modi?ed in accordance With the 
present invention is one having a rotating table With tWelve 
stations or eight stations, the invention Would serve in 
substantially the same manner for capping machines having 
rotating tables With a greater number or a lesser number of 
stations, it being understood that there Would be one set of 
petaloid bottle-engaging ?ngers for each station of the 
capping machine. In fact, the invention is adaptable to a 
capping machine Without any rotating table at all as long as 
it has a rotating capping head and is employed With petaloid 
bottles, or bottles With a con?guration other than a ?at 
bottom Which are engageable by ?ngers according to the 
invention as described above. 

In addition to those variations and modi?cations to the 
apparatus according to the invention Which are shoWn, 
described or suggested above, other variations and modi? 
cations Will be apparent to those of skill in the art and, 
accordingly, the scope of the invention is not to be deemed 
to be limited to those variations and modi?cations shoWn or 
suggested. 
What is claimed is: 
1. In a capping machine adapted for capping plastic 

bottles With screW caps, said capping machine having a 
rotating table and a plurality of capping heads rotating With 
said table, apparatus to provide restraint for rotation of the 
bottle Without any intrusive knives or pins for grasping the 
bottle comprising: 

a bottle nest including a bottle supporting surface and at 
least three ?ngers stationary relative to the table and 
surface in a radial array positioned on said table under 
each capping head, at least the radially inWard portions 
of said ?ngers rising upWard betWeen about one-eighth 
inch to about one-half inch above said bottle supporting 
surface; and 

rotating receivers including bottle receiving recesses 
respectively located at said capping heads at a level 
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near the bottom of the bottles When resting on said 
bottle supporting surface; 

Whereby said receivers cause each bottle to assume a 
position substantially coaxial With the center of a 
respective one of said array of ?ngers to guide each 
bottle to drop into engagement With the ?ngers of a 
bottle nest, thereby restraining rotation of bottles dur 
ing application of screW caps. 

2. Apparatus as recited in claim 1 Wherein said bottle nest 
includes a depression beloW the adjacent surface of a siZe 
large enough to receive the bottom of a bottle being capped. 

3. Apparatus as recited in claim 1 Wherein said at least 
three of ?ngers are ?ve in number. 

4. Apparatus as recited in claim 1 Wherein said at least 
three of ?ngers are equal in number to the number of lobes 
on the bottom of bottles being capped. 

5. Apparatus as recited in claim 1 Wherein the surface at 
and around said nest is of uniform height and said ?ngers 
extend above said uniforrn height surface. 

6. Apparatus as recited in claim 1 Wherein said ?ngers 
have an elongated shape With a length about tWice their 
Width. 

7. In a capping rnachine adapted for capping plastic 
bottles of petaloid shape With screW caps applied by capping 
heads, said capping machine having a rotating table and a 
plurality of capping stations provided With respective cap 
ping heads and rotating With said table, irnproved apparatus 
to provide restraint for rotation of the bottle by means for 
engaging the petaloid bottom of the bottle Without any 
intrusive knives or pins for grasping the bottle comprising: 

a bottle nest including a bottle supporting surface and a 
plurality of ?ngers stationary relative to the table and 
surface in a radial array positioned on said table at each 
capping rnachine station, said ?ngers having angular 
separations corresponding to the angular separations of 
the lobes of the petaloid bottles being capped, at least 
the radially inWard portions of said ?ngers rising 
upWard betWeen about one-eighth inch to about one 
half inch above said bottle supporting surface at the 
center of said array and above said bottle supporting 
surface equidistant betWeen ?ngers of said array; and 

respective receivers including arcuate recesses located at 
said capping stations at a level near the bottom of the 
bottles When resting on said table; 

Whereby said receivers cause each bottle to assume a 
position substantially coaxial With the center of a 
respective one of said array of ?ngers to guide each 
bottle to drop into engagement With the ?ngers of a 
bottle nest thereby restraining rotation of bottles during 
application of screW caps. 

8. Apparatus as recited in claim 7 Wherein said bottle nest 
includes a depression beloW the adjacent surface of said 
table of a siZe large enough to receive the bottom of a bottle 
being capped. 
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9. Apparatus as recited in claim 7 Wherein said plurality 

of ?ngers is equal in number to the number of lobes on the 
bottom of bottles being capped. 

10. Apparatus as recited in claim 7 Wherein said ?ngers 
have an elongated shape With a length about tWice their 
Width. 

11. Apparatus as recited in claim 7 Wherein the table 
surface at and around said nest is of uniform height and said 
?ngers extend above said uniforrn height surface. 

12. In a capping rnachine adapted for capping plastic 
bottles of petaloid shape With screW caps applied by capping 
heads, said capping machine having a rotating table and a 
plurality of capping stations provided With respective cap 
ping heads and rotating With said table, irnproved apparatus 
to provide restraint for rotation of the bottle by means for 
engaging the petaloid bottom of the bottle Without any 
intrusive knives or pins for grasping the bottle comprising: 

a bottle nest including a bottle supporting surface and a 
plurality of ?ngers stationary relative to the table and 
surface in a radial array positioned on said table at each 
capping rnachine station, said ?ngers having angular 
separations corresponding to the angular separations of 
the lobes of the petaloid bottles being capped, at least 
the radially inWard portions of said ?ngers rising 
betWeen about one-eighth inch to about one-half inch 
above said bottle supporting surface at the center of 
said array and above said bottle supporting surface 
equidistant betWeen ?ngers of said array; 

respective loWer receivers including arcuate recesses 
located at said capping stations at a level near the 
bottom of the bottles When resting on said table; and 

respective upper receivers including arcuate recesses 
located at said capping stations at a level above about 
one-half of the bottle height from said table; 

Whereby said receivers cause each bottle to assume a 
position substantially coaxial With the center of a 
respective one of said array of ?ngers to guide each 
bottle to drop into engagement With the ?ngers of a 
bottle nest thereby restraining rotation of bottles. 

13. Apparatus as recited in claim 12 Wherein said bottle 
nest includes a depression beloW the surface of said table of 
a siZe large enough to receive the bottom of a bottle being 
capped. 

14. Apparatus as recited in claim 13 Wherein said plurality 
of ?ngers is equal in number to the number of lobes on the 
bottom of bottles being capped. 

15. Apparatus as recited in claim 14 Wherein said ?ngers 
have an elongated shape With a length about tWice their 
Width. 

16. Apparatus as recited in claim 13 Wherein said plurality 
of ?ngers is ?ve in number. 


